Vi o lence is widely prev a lent on acute-care psy chi at ric wards, and crowd ing has been iden t i fied as a ma jor risk fac tor. This pa per ex plores why pa tients may re spond to crowd ing with vi o lence. Method: We car ried out a lit er a ture re view on Medline, us ing the key words "vi o lence" and "crowd i ng." We con ducted an ad ditional hand search of the ref er ences col lected from the re viewed pa pers. Re sults: Fac tors spe cific to the re la tion be tween crowd ing on acute-care in pa tient psy chi at ric wards and vi o lence can be di vided un der the fol low ing head ings: 1) pa tient den sity, pri vacy, and con trol; 2) ward ar chi tec ture; 3) the so cial or ga ni za tion of psy chiat ric wards; 4) in ter per sonal space; 5) phylogenic the o ries; and 6) an thro po log i cal the o ries of hu man be hav iour.
V i o lence against pa tients and staff on psy chi at ric wards is widely prev a lent and in creas ing. While it is dif fi cult to com pare prev a lence es ti mates among dif fer ent stud ies, due to vari a tions in def i ni tions of vi o lence, pop u la tion stud ied, and the source of data col lec tion, mul ti ple stud ies from dif fer ent coun tries have con firmed this to be the case (1, 2) . A study of 566 psy chi at ric and 898 nonpsychiatric beds from 16 psy chiat ric and gen eral hos pi tals in the US re ported 2.54 as saults per bed yearly among psy chi at ric wards, com pared with 0.37 assaults per bed yearly in nonpsychiatric units (3) . Sim i lar es timates from other coun tries in clude the UK, with 0.65 at tacks lead ing to prop erty dam age or in jury to an other per son per occu pied bed yearly (4); Bel gium, with 1 ag gres sive in ci dent per bed yearly (5) ; and Swe den, with 13 at tacks per oc cu pied bed yearly (6) . In deed, the ex pe ri ence of vi o lence in the mental health sys tem is so wide spread that a mul ti na tional sur vey of psy chi at ric nurs ing staff across the US, Can ada, the UK, and South Af rica found that the re spon dents ex pected assaults in their work with psy chi at ric pa tients (7) .
Var i ous stud ies have also re ported a sig nif i cant in crease with time in vi o lent in ci dents. A Brit ish study that col lected data over 15 months re ported that the num ber of vi o lent in ci dents in the sec ond half of the study pe riod con sti tuted a highly sig nif i cant 240% in crease ( P < 0.0001) over the num ber in the first half (8) . An other Brit ish study re ported a pro gres sive increase in vi o lence on an acute-care in pa tient ward from 1976 to 1984 (9) . Sim i larly, an Amer i can study re ported a 32.9% in crease in as sault rates from 1978 to 1980 (10) . Crowding ap pears to be emerg ing as one of many po ten tial risk fac tors for this trend of wide prev a lence and pos si ble in crease in vi olence on acute-care psy chi at ric wards. As psy chi at ric care con tin ues to shift into the com mu nity, and as in pa tient beds de crease, crowd ing will re main a ma jor is sue on acute-care wards (2, (11) (12) (13) . Two ma jor out comes of this trend can be iden ti fied: first, a group of pa tients with high re ad mis sion rates has emerged, re sult ing in a "re volv ing door syn drome." Sec ond, as noted, psy chi at ric in pa tient units are get ting crowded, with bed-oc cu pancy rates of ten above 100% (13) , which may be con trib ut ing to the trend (2, 14, 15) .
While crowd ing and vi o lence on acute-care in pa tient wards ap pear to be ris ing, stud ies of their re la tion have only be gun to ap pear in the lit er a ture and of ten con tra dict each other. A few stud ies have re ported no as so ci a tion be tween crowd ing and ag gres sion (16) (17) (18) , but oth ers have re ported that in creased in pa tient num bers lead to more ag gres sion by pa tients against both staff and other pa tients (6, 19, 20) . In deed, in a 12-month ret ro spec tive study of our own unit, in creased ward oc cupancy was found to be as so ci ated with both phys i cal and verbal ag gres sive in ci dents (21) .
There has been lit tle writ ten on why psy chi at ric pa tients should re spond to crowd ing with vi o lence and what, if any, are the pos si ble so lu tions. This pa per ex am ines the re la tion with a view to de vel op ing ex plan a tory mod els for it. To this ef fect, we re view the lit er a ture from 6 dif fer ent ar eas that explain a rise in stress lev els in crowded sit u a tions. We pro pose that high stress level on a crowded ward acts as a pre cip i tat ing fac tor for vi o lence through at least 2 mech a nisms: First, on a crowded ward, pa tients' ap praisal of their en vi ron ment may eas ily be come dis torted, lead ing to mis in ter pre ta tion of ward ac tiv i ties and cul mi nat ing in as saults (22) . Sec ond, it is a well-known fact that when stress level crosses a cer tain thresh old our tol er ance level de creases, lead ing to a re duced abil ity to cope that may, in turn, lead peo ple to lose con trol and as sault oth ers. The con tri bu tions from the 6 re viewed areas are united in the con text of acute-care psy chi at ric wards. Finally, we sug gest some strat e gies to coun ter the ef fects of crowd ing and make rec om men da tions for fu ture stud ies. For this re view, we de fined vi o lence as any un wel come phys i cal or sex ual con tact or threat to kill or harm with a weapon. We did not in clude sim ple ver bal threats or dam age to prop erty. We ac knowl edge that such in ci dents may be dis tress ing to the vic tims or to peo ple wit ness ing the in ci dent, but we be lieve that their im pact is less se vere.
Area 1: Density, Privacy, and Control
Den sity, pri vacy, and con trol are 3 in ter re lated vari ables described in the psy cho log i cal lit er a ture that may help in un derstand ing the re la tion be tween crowd ing and vi o lence. These vari ables are gen er ally used when in ves ti gat ing the im pact of ar chi tec ture on hu man mood and be hav iour (23) . "Den sity" has been de fined as the num ber of in di vid u als per unit of space (24) . One re view has iden ti fied 2 types of den sity in rela tion to crowd ing and vi o lence on psy chi at ric wards: "so cial den sity," or num ber of peo ple in a given area, and "spa tial den sity," or size of an area used by a given num ber of in di vidu als (14) . With an in crease in so cial den sity, stress in creases, and an in di vid ual's pri vacy and con trol, ac tual and per ceived, de crease (23) . In such sit u a tions, so cial in ter ac tions are of ten im posed and can oc cur at in con ve nient times, which may have an ad verse ef fect on in di vid ual frus tra tion tol er ance. This can lead to fewer or even im proper so cial in ter ac tions (25) . "Pri vacy" is de fined as an in di vid ual's abil ity to pro tect in ter per sonal space -of ten a very sub jec tive con cept. In terper sonal space is the space in which 2 or more peo ple come into any type of in ter ac tion (26) . When equally ac ces si ble to all par ties, in ter per sonal space is thought to pro tect against stress and vi o lence (27) . In di vid ual strat e gies for main tain ing per sonal space de pend on cul ture, room size, level of acquain tance, and other so cial and psy cho log i cal vari ables (27) . For ex am ple, the in ter per sonal space re quired by an Amer ican would be larger than that re quired by a Med i ter ra nean per son. Sim i larly, it tends to be smaller when we are with people we know well as op posed to when we are with strang ers. As so cial den sity in creases, an in di vid ual's "con trol" over envi ron ment de creases, which is in turn as so ci ated with self-reported, be hav ioural, and bio chem i cal in di ces of stress (23) . As more peo ple are forced to in ter act and share a com mu nal space-as is the case on a crowded psy chi at ric ward-their pri vacy, the so cial den sity of the ward, and the con trol they have on their en vi ron ment are eas ily dis rupted. Con sequently, pa tients ex pe ri ence in creased stress lev els, which then pre cip i tates vi o lence. Con versely, in en vi ron ments where den sity, pri vacy, and con trol are in op ti mal bal ance, vio lence is less likely to oc cur. It has been pro posed that stress can be re duced and pri vacy to pa tients can be en sured through such sim ple en vi ron men tal strat e gies as al lo cat ing in di vid ual rooms to pa tients, pre vent ing crowd ing, and match ing the ward ac tiv i ties to the needs and ca pac i ties of pa tients (22) . The role played by the ar chi tec ture of acute-care psy chi at ric wards in the oc cur rence of vi o lence needs to be ex am ined because pri vacy, den sity, and con trol are fac tors that can be manip u lated by pay ing at ten tion to ar chi tec ture.
Area 2: Violence and the Architecture of Acute-Care Psychiatric Wards
There is of ten a lack of com mu ni ca tion be tween hos pi tal archi tects, pa tients, and staff work ing on acute-care psy chi at ric wards. Con se quently, the ar chi tects of psy chi at ric wards often over look or un der es ti mate the im pact of den sity and the loss of pa tients' pri vacy and con trol over their en vi ron ment (28, 29) . As a re sult, their de sign may par tially con trib ute to the oc cur rence of vi o lence, given the sig nif i cant dis crep ancy be tween liv ing con di tions in the com mu nity and those of a psy chi at ric ward. Liv ing con di tions in most West ern countries al low peo ple to have a great de gree of pri vacy, con trol, and per sonal liv ing space to con duct ac tiv i ties. The pa tient on a psy chi at ric ward, on the other hand, is faced with shar ing com mu nal rooms, such as the kitchen and lounge, largely with strang ers. These ar eas are of ten cramped al ready, and a high ward pop u la tion may worsen the sit u a tion. Areas perceived to be pri vate, such as bed rooms, are smaller, and there is less ob jec tive area that the pa tient can de fine as his or her own. Not only are pa tients ob jec tively crowded, but they may also strongly ex pe ri ence sub jec tive crowd ing in such high den sity sit u a tions, be cause they see more peo ple around them and ex pe ri ence in creased in tru sion. A sense of frus tra tion and an ger are ex pected out comes, es pe cially when they feel that they have lost con trol over their en vi ron ment. This sit u a tion can be eas ily re versed by pay ing at ten tion to ar chi tec tural prin ci ples that en hance the ther a peu tic en vi ron ment (29) . Such strat e gies in clude ded i cat ing space for so cial in ter action, clearly in di cat ing a room's in tended use, mak ing ar eas vi su ally dis tinct so that the in tended use of dif fer ent parts can be de lin eated from their ap pear ance, us ing colours to en hance ac tiv i ties and spaces, us ing var i ous ma te ri als to pro vide differ ent tac tile and vi sual ex pe ri ences, us ing light ing to help define space, and fi nally, mak ing the spaces that have spe cial mean ing to pa tients stand out (28) . En hanced di a logue between ar chi tects and men tal health pro fes sion als can en list archi tec ture as a ther a peu tic tool and re duce en vi ron men tal stress, which in turn should lead to re duced vi o lence on psychi at ric wards.
Area 3: Violence and Social Organization of Acute-Care Psychiatric Wards
The im pact of a dif fer ent liv ing en vi ron ment be comes clearer when the ward's so cial or ga ni za tion is con sid ered. The empha sis on psy chi at ric wards is to so cial ize and to par tic i pate in ac tiv i ties, which in creases in tru sion upon the pa tient's personal liv ing area and ac tiv i ties. Sim i larly, staff main tain ing rou tine ob ser va tions and dis pens ing med i ca tions fre quently en ter the pa tients' bed rooms or per sonal space, and pa tients might per ceive staff as forc ing them to so cial ize. Other patients may also in trude, and this may be more ap par ent in com mu nal rooms. Fur ther, con cen tra tion of more se verely ill pa tients in shrink ing in pa tient fa cil i ties and fre quent rehospitalization of se verely dis turbed pa tients who spend shorter pe ri ods out side hos pi tals col lec tively lead to ward turmoil-a fac tor as so ci ated with vi o lence on acute-care in patient wards (1, 30) .
In crowded con di tions, so cial with drawal may be used as a cop ing strat egy that is per haps sim i lar to the ur ban dweller's wish to be iso lated and anon y mous, given the ur ban char acter is tics of den sity and het er o ge ne ity (31) . We see sim i lar i ties be tween pa tients' so cial in ter ac tions on crowded acute-care psy chi at ric wards and those of ur ban dwell ers-both hav ing a ten dency to be su per fi cial and tran si tory. The nat u ral response to with draw in crowded sit u a tions may be met with dis ap proval by staff on ther a peu tic grounds. Yet, if pa tients are forced to go against this nat u ral re sponse due to the ex pecta tions of the ward cul ture, stress in creases and vi o lence may en sue.
The in creas ing di ag nos tic het er o ge ne ity of psy chi at ric in patients may also be an im por tant fac tor in in creas ing stress, due to the lack of a con sis tent ther a peu tic ward en vi ron ment. One study, for ex am ple, re ported that pa tients with psy cho sis need an en vi ron ment scor ing low on the an ger and ag gres sion and high on the sup port subscales of WAS (Ward At mo sphere Scale), as op posed to nonpsychotic pa tients, who need low lev els of staff con trol and in ter me di ate an ger and ag gres sion lev els (32) . Al though it is im prac ti cal to pro vide dif fer ent ward en vi ron ments to pa tients with dif fer ing di ag no ses, the con di tions for high stress lev els will ex ist on crowded wards with such a mix of pa tients.
Area 4: Violence and Body Buffer Zone
It would ap pear that sub jec tive crowd ing, when peo ple perceive an en vi ron ment as crowded, is more likely to pre cip i tate vi o lence than ob jec tive crowd ing. The for mer, but not the latter, has been as so ci ated with ad verse men tal health out comes (33) (34) (35) . In this re gard, we dis tin guish be tween the vari able of den sity as de scribed above and "body buffer zone." The for mer is an ob jec tive mea sure of crowd ing and the lat ter a sub jec tive sense that shapes our per cep tion of crowd ing. In one study, Nijman spec u lated that sub jec tive crowd ing was im por tant in pre cip i tat ing vi o lence (20) . Body buffer zone influ ences our per cep tion of what is our space and when we feel that some body has in truded upon it, and it could be an im portant de ter mi nant for sub jec tive crowd ing.
A body buffer zone is de fined as the area that de mar cates what is per ceived as in ner vs outer self (36) . Anx i ety oc curs if an other per son en ters this area. Studies have shown that vi olent pris on ers re quire a greater buffer zone than do non vi o lent pris on ers (37, 38) , with Kinzel re port ing that vi o lent pris on ers fre quently mis in ter preted oth ers "as 'loom ing' or 'rush ing'" to ward them (37) . One can spec u late whether pa tients with a his tory of vi o lence or poor im pulse con trol might also have large body buffer zones and whether, when in truded upon in a crowded sit u a tion, they re spond with ag gres sion.
The con cept of body buffer zones can also help us un der stand the interindividual dif fer ences in vi o lent re sponse to crowd ing. Per sonal and cul tural dif fer ences ex ist among people, which may af fect body buffer zone size and, con sequently, the sense of sub jec tive crowd ing (37, 38) . It is also pos si ble that, with in creas ing ur ban iza tion across the world, more peo ple are liv ing in dense and cir cum scribed ar eas (33, 39) and, there fore, ex pe ri enc ing a pro gres sive re stric tion in the amount of space avail able to them. They may per ceive their body buffer zones to have di min ished, mak ing them less tol er ant of crowd ing. With the added ef fects of high stress lev els and a com pro mised abil ity to con trol im pul sive outbursts, it is pos si ble that some pa tients may be primed to respond vi o lently to in tru sions and tur moil on crowded psy chi at ric wards.
Area 5: Phylogenic Models of Violence and Crowding
From a phylogenic point of view, it has been pro posed that vio lence serves an in stinc tive and adap tive func tion in sit u ations where food, ter ri tory, and mates are con tested be tween 2 or more an i mals (40) . Such com pe ti tion for re sources may occur in times of over pop u la tion or crowd ing (41) . Ag gres sion is seen as a nat u ral re ac tion to crowd ing that dis perses an imals over a wide area, thereby con serv ing scant food resources (42, 43) . It has been pos tu lated that most fights "are no more than tri als of strength fol lowed by dis en gage ment and rapid with drawal by the weaker" (44) . Death and se ri ous phys i cal in jury are avoided through rit u al ized threat and submis sion ges tures, and con se quently, a so cial hi er ar chy is formed, lead ing to unity and sta bil ity (45) . All so cial an i mals, in clud ing hu man be ings, have ag gres sive be hav iour and dom i nance rit u als as eco log i cal ad ap ta tions (42) .
As hu mans have moved up the phylogenic ech e lon, dis approval of ag gres sion in in ter per sonal in ter ac tions has increased (46) ; there is in creas ing re li ance on in tel lec tual strengths, and less on phys i cal con fron ta tion, to es tab lish dom i nance within a par tic u lar so cial hi er ar chy. Where this ac quired in hi bi tion is ab sent or di min ished, how ever, one may ex pect to see re-emer gence of ag gres sion as a cop ing strat egy to es tab lish dom i nance. This phe nom e non can typ ically be ob served in acute-care psy chi at ric wards be cause, in acute states of most men tal ill ness, peo ple are less pre oc cupied with so ci etal ex pec ta tions and norms. In deed, more verbal con fron ta tions than phys i cal as saults were re ported in a study of pa tients with head in jury (47) and on an acute-care psy chi at ric ward (21) .
Area 6: Anthropology and Violence
An thro po log i cal stud ies have sug gested that prim i tive hu man be ings did not de sire se ri ous or con tin u ous com bat with neigh bours (48) . Among prim i tive hunt ing tribes, there would be an equi lib rium with neigh bour ing tribes, and war was a rare event (43) . Ste reo typed ag gres sion that avoids se rious in jury or death is seen in tribal peo ples, such as Aus tra lian Ab orig ines (49) . In mod ern so ci ety, on the other hand, the frus tra tion of over crowd ing and over pop u la tion are of ten asso ci ated with in creas ing vi o lence and civil dis tur bance (50) . It is thought that ag gres sion which is meant to avoid se ri ous in jury is cul tur ally trans mit ted (50) , and it is pos si ble that we con tinue to use it as a cop ing strat egy in sit u a tions where our in di vid u al ity co mes un der threat. Prim i tive pat terns of aggres sion in hu man be ings for the pur poses of self-pres er vation or tri als of strength, as op posed to more se vere phys i cal con fron ta tion, may ex plain the use of ver bal, rather than phys i cal, ag gres sion on crowded psy chi at ric wards, as reported by Ng and oth ers (21) .
Conclusions, Possible Solutions, and Future Research
None of the above mod els on their own can ex plain the re lation be tween vi o lence and crowd ing. A pos si ble ex pla na tion may only come from com bin ing them. From a phylogenic and an thro po log i cal per spec tive, hu mans are pre dis posed to exhibit vi o lent be hav iour in the in ter ests of self-pres er va tion in stress ful or crowded sit u a tions. Such vi o lence is less likely to cause se ri ous in jury or death and could well man i fest as verbal ag gres sion or tri als of strength. In ad di tion, the stress arising from the ad mis sion pro cess and the disinhibiting ef fects of some men tal dis or ders must also be con sid ered. Fur ther, it ap pears that the so cial or ga ni za tion and ar chi tec ture of the acute-care psy chi at ric ward may have an ad di tive ef fect on such pre dis po si tions, es pe cially when the loss of pri vacy and con trol over one's en vi ron ment is con sid ered. The re sult ing low ered frus tra tion tol er ance may pre cip i tate vi o lent in ci dents.
It is dif fi cult to of fer any so lu tions to the prob lem of crowd ing and vi o lence. Larger in pa tient units or more beds may only tem po rarily ad dress the prob lem, be fore they, too, be come over crowded. While crowd ing may be un avoid able, some sug ges tions may be made to mit i gate its ad verse ef fects on peo ple's men tal health. Hope fully, this may re duce the oc currence of vi o lence on acute psy chi at ric wards. None the less, it must be noted that a re cent study found that the ad di tion of extra space on an acute-care psy chi at ric ward did re duce ag gressive in ci dents (20) . This study, how ever, did not re port on the ex tent to which pa tients used the added space-an el e ment that may have sig nif i cant im pact on fac tors such as dis per sion of pa tients and sub jec tive per cep tion of crowd ing (52).
In a study of Thai house holds, Fuller and oth ers (33) of fered sev eral so lu tions for crowd ing, in clud ing spend ing time away from the house alone, so cial iz ing with oth ers out side the home, with draw ing or ig nor ing the de mands of oth ers, or turn ing some liv ing ar eas into sep a rate rooms to heighten indi vid ual pri vacy and con trol. There were also in di rect so lutions, such as long com mutes to and from work that re duced ob jec tive crowd ing in fam ily house holds. Ex trap o lating from this study, we pro pose that dis per sion of pa tients on a crowded ward may help to re duce vi o lent in ci dents. Ac tivities can ei ther be ar ranged out side the unit (for ex am ple, group out ings or walks) or in side the unit (us ing ac tiv ity and oc cu pa tional ther apy rooms). Day or over night leave may be pos si ble for se lected pa tients, al though in this re spect, care ful con sid er ation must be given to is sues like safety and ap propri ate tim ing of leave. Cli ni cians should be aware and screen for a sense of sub jec tive crowd ing, par tic u larly in those patients who may have poor im pulse con trol. These rec om menda tions will need to be sub stan ti ated by well-de signed stud ies.
Three ar eas of fur ther re search are needed in this im por tant as pect of psy chi at ric care. First, fur ther nat u ral is tic stud ies are needed to con firm the re la tion be tween crowd ing and aggres sion. To de rive mean ing ful con clu sions, these stud ies will need to be able to min i mize the ef fects of ex ter nal ob serva tion on the in ci dence of vi o lence on acute-care psy chi at ric wards. Sec ond, cross-cul tural stud ies are needed to clar ify the sig nif i cance of ob jec tive and sub jec tive crowd ing. Finally, in ter ven tion ist stud ies are re quired to de ter mine the suc cess of any dis persal method in re duc ing pa tient vi o lence. Any exper i men tal stud ies look ing at re duc ing vi o lence by in creas ing the avail able ob jec tive space for pa tients should also ex am ine pa tients' sub jec tive sense of space and crowd ing.
